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COMPUTATIONAL FLUID DYNAMICS (CFD) 
FOR 
PLUME ANALYSIS 
MOLECULAR FLUID MECHANICS 
0 THE VAST MAJORITY OF CFD DEALS WITH GASES WHICH ARE ADEQUATELY 
DESCRIBED BY THE CONTINUU M THEORY, I.E., THE NAVIER-STOKES EQUATIONS. 
0 IN RAREFIED GAS FLOWS, A MOLECUL A q  MODEL IS APPROPRIATE, REQUIRING 
DIFFERENT TECHNIQUES. 
- DIRECT SIMULATION MONTE-CARLO (DSMC) - FINITE DIFFERENCING OF THE BOLTZMANN EQUATION 
0 MOLECULAR CFD IS REQUIRED FOR: - - PLUME I SPACECRAFT INTERACTIONS 
- GROUND TESTING 
NOZZLE LIP AND CRITICAL BACKFLOW REGIONS 
NP-TIM-92 453 N W .  ‘Iechnology 
https://ntrs.nasa.gov/search.jsp?R=19930017740 2020-03-17T05:26:03+00:00Z
Nalbnal Aeronautics and 
0 
0 
0 
NTR PLUME MODELING nJAsA Space Administration 
Lewts Research Center 
MOLECULAR CFD CHARACTERISTICS 
DSMC TECHNIQUES TRACK A LARGE NUMBER OF MOLE- 
CULES (OF ORDER 105 TO 107) AND MODEL THEIR INTER- 
ACTIONS STATISTICALLY. 
COMPUTATIONALLY INTENSIVE 
DR. CHAN-HONG CHUNG HAS DEVELOPED AN ENHANCED 
DSMC CODE WITH MULTI-SPECIES CAPABILITY, ALLOWING 
MORE ACCURATE CALCULATIONS OF SPECIE SEPARATION. 
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INTEGRATION OF 
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Fig.2 Density profile along the line parallel to exit plane 
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